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(57) ABSTRACT

A parison head for discharging a parison for producing
capillaries, tubes or pipes, includes a sleeve-shaped housing
into which the melt 1s fed, and which surrounds a core on all
sides with a spacing, the core being firmly clamped 1n the
housing, and also a likewise sleeve-shaped die, which like-
wise surrounds the core on all sides with a spacing, wherein
the housing and the die surround the core 1n such a way that
there 1s a closed tlow channel between the housing and the
core and between the die and the core, and at the end of the
flow channel a peripheral closed outlet gap 1s formed by the
die and the core, wherein there 1s between the housing and
the die a low-cost, quickly exchangeable, trifunctional com-
ponent, which securely seals ofl the flow channel between
the housing and the die, and with which the angle between
the housing and the die and also the length of the head can
be changed, while retaining the tlow resistance 1n the region
of the trifunctional component and while retaining a tflow
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PARISON HEAD WITH TRIFUNCTIONAL
COMPONENT AND METHOD FOR
DISCHARGING A PARISON

BACKGROUND AND SUMMARY

There are three main requirements which should be met
by extrusion heads, by way of which parisons of plastic
melts are discharged. First of all, the flow channel 1n the
parison head should be absolutely sealed. Secondly, the flow
channels 1n the extrusion heads also should not have any
abrupt jumps in the flow channel geometry which lead to
dead spaces, since plastic melts degenerate thermally 1f they
are left at elevated temperatures for a relatively long time.
The plastic melt remains at flow channel jumps for a
relatively long time and 1s then damaged thermally 1n the
process. Thirdly, it should of course be the aim for economic
reasons to achieve the desired functionality of the parison
head with a maximum of operational security 1n a simple and
inexpensive way. Solutions are therefore particularly advan-
tageous, 1 which as few components as possible are
required to meet the technical object which 1s set. It 1s
always advantageous 1 components which can fulfill a
plurality of technical functions at the same time can be
integrated into a construction. In this way, the number of
individual components required to achieve a specific tech-
nical object which 1s set can be reduced and the complexity
and, as a rule, the susceptibility to disruption of the con-
struction can be reduced.

Specifically when discharging parisons, it 1s then fre-
quently of considerable advantage if the wall thickness of
the parison can be changed or optimized over the circum-
ference and/or over the length of the parison while the
process 1s running. It 1s necessary for this purpose that the
cross section of the flow channel gap at the end of the nozzle
can be changed during the discharge of the parison. The
greater the adjusting possibilities which are realized 1n a
parison head for the cross-sectional area of the flow channel
gap at the nozzle outlet, the greater as a result the process
engineering possibilities which can be produced by way of
the parison head. It was then an aim of the invention to
realize a parison head which has as many adjusting possi-
bilities as possible for the cross-sectional area of the flow
channel gap of the parison head, but which nevertheless
meets the three main requirements formulated at the outset
in an ideal way without restrictions. It was also an aim, 1n
particular, to find a simple and, above all, mmexpensive
solution, by way of which the length of the head can also be
changed, without 1n the process irregularities or jumps being
produced 1n the flow channel, that i1s to say without dead
spaces being produced 1n the flow channel 1n the process.

In the case of extrusion heads for discharging tubes or
pipes, 1t 1s prior art according to W. Michaeli, Extrusion-
swerkzeuge fur Kunststoile und Kautschuk [Extrusion dies
for plastics and natural rubber], 2nd edition, Carl Hanser
Verlag Munich, ISBN 3-446-15637-2, page 2 that the nozzle
or the die piece can be displaced radially by means of
centering screws which are arranged over the circumierence
of the nozzle, in order to achieve a melt outlet which 1s
uniform over the circumterence. Here, however, the die
piece 1s pushed out of the 1deal central position, 1n which the
flow channel 1s continued 1n an absolutely flush manner 1n
the dividing plane between the head and the die piece. The
undesired dead spaces are therefore necessarily produced in
the flow channel 1n the region of the dividing plane between
the head and the die piece, since the edge of the die piece
protrudes further and further in a region which extends over
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half the circumiference into the flow channel which 1s
predefined by the head end and 1s set back further and further
in the second region which lies opposite.

In order to avoid protruding edges of this type which form
dead spaces for the melt flow, 1t 1s proposed 1n DE 42 14 241
C1 to arrange a coupling between two sleeve parts (head and
nozzle), with the result that the nozzle can be displaced
radially. The coupling which 1s shown 1n FIG. 1 and 1s not
explained in further detail in the description 1s, as shown, not
even suitable for displacing the nozzle relative to the head.
If the center line which 1s illustrated in the coupling 14 is
interpreted as a screw center line, by way of which the
clastic center part (hatched on both sides) of the coupling 14
1s braced over the entire circumfierence, the nozzle cannot be
displaced without all the clamping screws being bent. Even
i this were allowed, said coupling would not be free from
dead spaces, since the elastic part which 1s situated in the
center of the coupling 1s pressed locally radially to the
outside on account of the high melt pressure in the regions
between the individual clamping screws, 1n which regions 1t
1s not supported toward the outside as a result. As a
consequence, undesired dead spaces are also produced 1n the
flow channel 1n this solution.

Although the coupling which 1s shown 1 FIG. 2 and 1s
also explained 1n further detail in the description permits a
radial displacement of the nozzle relative to the head, the
coupling which 1s shown with the elastic bridging member
22 1s not suitable for sealing the flow channel at the high
pressures which usually prevail in a melt channel. It the
bridging member 22 1s held 1n a positively locking manner
as described via a clamping flange 23 (FIG. 2 and descrip-
tion 2/34), this 1s then possible only i the two circumier-
ential edges of the elastic bridging member 22 are tensioned
(compressed) by means of the clamping flanges 23.

On account of the incompressibility (the material density
1s not changed by external forces), the material has to be
displaced from the two circumierential grooves of the
clamping flanges 23 in the only possible (free) radial direc-
tion as a result of the compressing of the bridging member
22. However, this 1n turn leads to the two free edges of the
bridging member 22 1n the two edge regions close to the
sleeve parts 10 and 11 being pushed into the flow channel 13
and 1n the process necessarily lifting off from the two edges
of the sleeve parts 10 and 11, with the result that dead spaces
are once again produced 1n the flow channel. This 1s depen-
dent firstly on whether the melt which i1s under pressure or
not 1s situated in the flow channel. If the pressure which
prevails 1 the flow channel 1s then added, the bridging
member 22 1s additionally also pressed radially to the
outside until 1ts rear side comes into contact with the inner
surfaces of the clamping flanges 23. In the process, the two
side faces of the bridging member 22 are then lifted up
turther from the side edges of the two sleeve parts 10 and 11
and melt penetrates into the clearance which 1s produced as
a result. It has additionally been shown 1n practice that the
clastomers, even 1f they have a high Shore hardness, are
pressed through existing open gaps on account of the high
pressure, under which the melt lies 1n the flow channel,
which leads to the bridging member 22 being “extruded out”
over time through the rear-side gap between the two clamp-
ing tlanges 23, with the result that the solution which 1s
described 1n FIG. 2 then fails completely. It 1s likewise not
possible to change the head length by way of this solution.
In addition, separate clamping flanges 23 are also required,
in order to clamp the coupling into the head housing.

DE 10 2009 0358 361 B3 then describes a solution, in

which the end part 3 (nozzle) 1s mounted such that it can be
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tilted 1n any desired direction relative to the housing main
body by means of an elastically deformable seal. Said
solution, 1n which the elastic seal 1s supported on 1ts rear side
by the housing part and 1s therefore prevented from being
capable of yielding to the outside, seals the flow channel 4
reliably with respect to the pressurized melt at least 1n the
non-tilted position. In the case of tilting of the end part 3,
however, the elastic multifunctional part 1s compressed to a
greater or lesser extent 1n regions. Contrary to the original
assumption that the edges of the seal remain flush with the
flow channel 4 on account of the friction on the side faces
and the seal 1s pushed 1nto the tlow channel only in the center
in a bulged manner, it has been shown 1n practice, however,
that the seal 1s pushed over its entire height into the flow
channel, whereby the undesired dead spaces are again pro-
duced 1n the flow channel. This already occurs 1n the case of
slight tilting of the nozzle. It of course becomes more critical
in said solution 11 an attempt were made to change the length
of the housing even only to a slight extent, since the
multifunctional part would be pushed over the entire cir-
cumierence into the flow channel to an even greater extent
in the process.

Heads for discharging parisons for extrusion blow mold-
ing as a rule have the possibility for a relative adjustment
and an overall adjustment of the outlet gap of the flow
channel. Relative adjustment 1s to be understood to mean
that, starting from the neutral position, the flow channel gap
1s reduced on one side and 1s enlarged by the same amount
on the opposite side, which 1s achieved by way of displace-
ment or else by way of tilting of the nozzle. In order,
however, for 1t to be possible to realize an overall adjustment
(adjustment of the flow channel gap over the entire circum-
ference by the same amount), a certain amount of leakage of
the head has to be accepted 1n the prior art. In the case of the
relative adjustment for optimizing the parison profile or for
producing curved tubes, the nozzles are usually displaced
relative to the mandrel, as 1s also the case 1n casing heads.
For centering purposes and for the production of a curved
tube, the nozzle end piece 1s displaced 1n the centering plane
in extrusion blow molding during the discharge of the
preform by means of great forces which are usually applied
via hydraulic pistons (DE 29707060 Ul and DE 19537132
C2), dead spaces once again being produced in the flow
channel. In addition, unavoidable wear arises 1n the dividing
plane of the two housing parts as a result of the cyclical

displacement.
In DE 10 2004 028 100 A1, DE 10 2004 057 974 A and

in DE102005026726 A1, the two housing parts are therefore
connected to one another with the aid of a ball joint and a
spherical cap-shaped bearing shell for the relative adjust-
ment. Although the formation of dead spaces in the flow
channel 1s avoided in this way, it has to be accepted that a
certain leakage tlow occurs via the ball joint. The ball joint
requires a minimum gap, in order that the ball can move in
the bearing socket. Melt penetrates to the outside from the
flow channel through said gap. This solution 1s therefore
unsuitable for realizing an absolute seal of the flow channel
with respect to the pressurized low-viscosity melt. More-
over, 1t 1s also a technically very complicated and therefore
expensive solution which 1s assembled from a large number
of individual parts which have to be manufactured precisely,
and 1s therefore also very expensive to manufacture. It also
cannot be avoided in said solution that wear occurs in the
bearing region over relatively long operating times.

As has already been mentioned, in addition to the relative
adjustment possibilities described, there are also solutions 1n
extrusion blow molding, by way of which solutions an
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4

overall adjustment of the outlet gap of the flow channel 1s
possible, 1n order for 1t to be possible to perform wall
thickness optimization of a tubular preform. EP 0 945 245
Al describes a solution, by way of which both the mandrel
length and the length of the outer housing can be changed.
In conjunction with a conical flow channel profile at the end
of the flow channel, a uniform increase or decrease 1n size
of the flow channel gap at the outlet from the nozzle can be
achieved 1n this way. Here, either a sleeve 1s displaced on a
round core or else a core 1s displaced 1n a round sleeve. In
order that the parts can be displaced relative to one another,
however, 1t 1s once again necessary that there has to be at
least a minimum gap between the core and the sleeve. A
minimum leakage tlows which exits through said gap there-
fore also cannot be avoided 1n said solutions for the overall
adjustment of the flow channel geometry. The important
requirement for an absolutely sealed head is therefore also
not met 1n the known solutions for extrusion blow molding.
In addition, the solutions for the overall adjustment are
complicated constructions with many individual compo-
nents which also again have to be manufactured with high
precision. These constructions which are configured accord-
ing to the prior art therefore also do not meet the require-
ments for a simple and mexpensive solution.

Moreover, there are solutions in extrusion blow molding,
in order to change the wall thickness of the tube which 1s
discharged at defined locations over the length and over the
circumierence of the preform (DE 2654001, DE 19931870
and EP 16835943). However, these systems for dynamic
radial wall thickness control require special deformable
nozzles and corresponding drives for local deformation of
the nozzles and a suitable additional controller for the drives.
They are therefore even more complicated from a technical
viewpoint and even more expensive to manufacture than the
technologies which have already been described.

It 1s desirable to realize a simpler head solution for
discharging a parison, which head solution 1s inexpensive to
manufacture and operationally reliable, and by way of which
head solution both an overall adjustment and at the same
time a relative adjustment of the flow channel gap at the end
of the flow channel 1s possible, which 1s absolutely sealed 1n
the process, however, in which no dead spaces also occur 1n
the flow channel, and mm which no wear problems exist
during operation. Moreover, 1t was also an aim of the
invention as far as possible to also realize a head solution
which makes dynamic radial wall thickness control possible
in a simple way 1n extrusion blow molding, without 1t being
necessary for metallic head components to be deformed 1n a
complicated manner for this purpose.

According to an aspect of the present invention, a trifunc-
tional component 1s mtegrated 1nto the parison head, which
trifunctional component makes a sealing function, a tilting
function and a displacement function possible. The trifunc-
tional component according to the invention not only seals
the two head parts reliably, 1t also makes 1t possible at the
same time that the nozzle can be tilted relative to the head
(relative adjustment) and also that the nozzle can be dis-
placed 1 the axial direction relative to the head (overall
adjustment). In this way, the process engineering possibili-
ties of the head which are aimed for are obtained by way of
only four simple head parts which are imnexpensive to manu-
facture, namely a head housing, a core, a nozzle and the
trifunctional component, without there being gaps in the
head, through which gaps the melt can escape from the flow
channel, and without dead spaces occurring in the tlow
channel.
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In detail, this 1s, according to the invention, a parison head
for discharging a parison for producing capillaries, tubes or
pipes, consisting ol or comprising a sleeve-shaped housing,
into which the melt 1s fed, and which surrounds a core which
1s clamped fixedly into the housing such that 1t 1s spaced
apart on all sides, and a likewise sleeve-shaped nozzle which
likewise surrounds the core such that it 1s spaced apart on all
sides, the housing and the nozzle surrounding the core 1n
such a way that there 1s a flow channel between the housing
and the core and between the nozzle and the core, and that
an outlet gap 1s formed by the nozzle and the core at the end
of the flow channel, characterized in that an 1nexpensive,
trifunctional component which can be exchanged rapidly 1s
situated between the housing and the nozzle, which com-
ponent seals the flow channel between the housing and the
nozzle reliably, and by way of which component the angle
between the housing and the nozzle and also the head length
can be changed while retaining the flow resistance in the
region of the trifunctional component and while retaining a
flow channel which 1s free from dead spaces, with the result
that the cross section of the flow channel gap at the end of
the flow channel can be changed in this way.

The outlet gap 1s the gap between the nozzle and the core,
which gap 1s present at the end of the flow channel of the
nozzle. A flow channel which 1s free from dead spaces 1s
distinguished by the fact that there are no abrupt dimen-
sional changes 1n the flow channel. By way of the parison
head according to the invention, both a relative adjustment
of the flow channel gap and an overall adjustment of the
cross-sectional area of the flow channel gap are possible for
the first time as a result of the mtegration of a single simple
trifunctional component into a parison head, the nozzle
always remaining reliably sealed.

In the special head solution, the flow resistance of the flow
channel 1n the region of the trifunctional component remains
unchanged even in the case of a change of the relative
position between the trifunctional component and the hous-
ing. Despite an adjustment, the flow channel edges of the
trifunctional component also always remain flush with the
housing and the nozzle, with the result that no dead spaces
are formed 1n the flow channel. If parison heads according
to the mvention are used for extrusion blow molding, it 1s
particularly advantageous 1f the wall of the flow channel
does not run conically, as generally customary 1n the case of
heads for extrusion blow molding, at the end of the core and
at the end of the nozzle, but at least only at the end of the
core or else only at the end of the nozzle, but rather runs
cylindrically 1n a first approximation, and that either the
nozzle or else the core or else the nozzle and the core
has/have at least one local profiling over the circumierence
in the end region of the flow channel, which local profiling
can be pushed out of the region of the flow channel by way
of a change 1n the head length.

The flow channel should ideally be exactly cylindrical,
but the desired effect can also be achieved with a small
conicity in the flow channel, for which reason a flow channel
which has an angle with respect to the center axis of the head
of less than 10° 1s considered to be cylindrical 1n a first
approximation in the context of this mvention. A local
profiling 1s then pushed out of the region of the flow channel
if a second tlow channel wall 1s no longer situated at least
opposite the region of the profiling. Since parison heads are
operated at elevated temperatures, 1t 1s advantageous 1f the
trifunctional component 1s composed of a metal. In order to
always reliably seal the flow channel, the external diameter
of the lip of the trifunctional component should be slightly
greater 1n the non-mounted state than the internal diameter
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of the housing. In order to mount the trifunctional compo-
nent, the housing 1s heated and the trifunctional component
1s cooled, 1n order to enlarge the diameter of the housing and
in order to reduce the size of the trifunctional component.
After the trifunctional component 1s pushed mto the hous-
ing, the sealing force which 1s required for sealing purposes
between the lip of the trifunctional component and the inner
wall of the housing 1s then built up during equalization of the
temperature.

If melts are to be discharged from the head at tempera-
tures which are not excessively high, 1t can also be suflicient
i the trifunctional component 1s a highly temperature-
resistant elastomer component which 1s clamped 1n a posi-
tively locking manner in a groove which 1s formed from the
housing and the nozzle, and the cross-sectional area of
which 1s enlarged 1n the radial direction to the outside, and
which 1s greater on the side which faces away from the flow
channel than the cross-sectional area of the elastomer com-
ponent, the elastomer component being supported against
the rear-side wall of the groove on the side which faces away
from the flow channel.

With the use of a head 1n accordance with this invention,
a method can then be realized, 1n which, by means of screws
or actuators, the angle between the housing and the nozzle
and the head length are changed jointly or else only the angle
between the housing and the nozzle or only the length of the
head 1s changed in order to discharge the parison and in
order to optimize the wall thickness of the parison, and that,
via this, the cross-sectional area of the flow channel gap at
the end of the nozzle and, as a result, also the thickness of
the parison which 1s discharged from the flow channel gap
of the parison head are varied. Extended process engineering
possibilities arise if the parison head has a deformable
nozzle, with the result that the outlet gap s at the end of the
nozzle can be changed additionally during a running process
by way of a local adjustment of the nozzle at defined
locations over the circumierence. During the tube extrusion,
both eccentric thickness diflerences in the tube and asym-
metrical thickness changes over the circumierence of the
tube can be corrected by way of a parison head which 1s
designed 1n this way.

It 1s also possible by way of a parison head according to
the mvention to measure the thickness distribution of the
parison which 1s discharged by means of sensors continu-
ously or at least at short time intervals at least at one location
during the running process, and to compare the determined
actual wall thickness in a regulator with the setpoint wall
thickness which 1s predefined for the respective location,
with the result that a regulator can determine correction
values, by way of which the geometry of the flow channel
gap 1s changed by means of automatically actuable actuating
means, 1n order 1n this way to reduce the difference between
the desired setpoint value and the measured actual value of
the wall thickness.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained 1n detail using the dia-
grammatic drawings, 1n which:

FIG. 1 shows one embodiment of the parison head accord-
ing to the invention in a sectional 1llustration with a metallic
trifunctional component in the left-hand head half and an
clastic trifunctional component 1n the right-hand head hall,
and
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FIGS. 2-4 show examples of design shapes according to
the invention of the seal groove and the trifunctional com-
ponent.

DETAILED DESCRIPTION

In the 1deal case, the parison head comprises or consists
merely of four individual parts, the sleeve-shaped housing
(1), the core (2) which 1s fastened fixedly in the center of the
housmg (1) via Splder-leg mandrels (8) in the embodiment
which 1s shown 1n FIG. 1, the sleeve-shaped nozzle (3)
which 1s connected to the housmg (1), and the trifunctional
component (4.1 or 4.2). The sleeve-shaped core (2) 1deally
but not necessarily has a bore (9), through which, for
example, air can be blown 1f required. The trifunctional
component (4) 1s situated between the housing (1) and the
nozzle (3) and seals the flow channel (3) of the parison head
between the housing (1) and the nozzle (3). The parison head
does not require more 1ndividual parts. Further parts can of
course also be attached to the parison head for different
reasons, but this changes nothing about the basic construc-
tion according to the invention of the parison head.

The trifunctional component (4) 1s then a central constitu-
ent part of the invention. It assumes three functions which
are important for the utilization of the head at the same time
in the parison head. Firstly, 1t reliably seals the flow channel
(5). Secondly, it also at the same time makes 1t possible that
the nozzle (3) can be tilted relative to the housing (1).
Thiardly, 1t also allows the nozzle (3) to be capable of being
displaced relative to the housing (1) and to the core (2). To
this end, as shown by way of example 1n FIG. 1, the housing
(1) has a hollowed-out portion at its end, into which hol-
lowed-out portion the nozzle (3) can be pushed, which
nozzle (3) has a circumierential collar (10) on the side which
taces the housing (1). A radius R which permits tilting of the
nozzle (3) relative to the housing (1) 1s situated on the outer
side of the collar (10). There 1s a close {it between the collar
(10), the nozzle (3) and the hollowed-out portion of the
housing (1) for precise centering of the nozzle (3) in the
housing (1).

The trifunctional component (4) 1s 1deally composed of a
metal. It can be used universally in the entire temperature
range which 1s used in extrusions and 1s also suitable for
melt compounds with an abrasive action. It 1s most favorable
if the trifunctional component (4.1) 1s composed of a spring
steel. In order to ensure reliable sealing, i1t 1s advantageous
if the external diameter Da of the sealing lip of the trifunc-
tional component (4.1) 1s larger by a minimum extent than
the internal diameter D1 of the housing (1), with respect to
which the trifunctional component (4.1) has to seal. In order
to mount the metallic trifunctional component (4.1), the
housing (1) 1s heated and the trifunctional component (4.1)
1s cooled. When the temperatures of both components have
equalized after mounting, the lip of the trifunctional com-
ponent (4.1) presses against the inner wall of the housing (1)
and thus seals 1t. During operation, the sealing force 1is
increased further, since the melt pressure additionally
presses the lip to the outside.

It 1s 1 principle also conceivable that the trifunctional
component (4.1) 1s composed of a metal which has a greater
thermal expansion than the housing (1). The external diam-
cter Da of the sealing lip of the metallic trifunctional
component (4.1) can then be as large as or even smaller to
a minimum extent than the diameter of the housing (1). The
required sealing force between the lip of the trifunctional
component (4.1) and the housing (1) 1s then built up during
heating of the head to the processing temperature of the
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melt. For further improvement of the wear behavior, it can
be advantageous 11 the tlow channel surface of the trifunc-
tional component (4.1) 1s additionally provided with a
special wear protective layer or the surface of the sealing lip
of the trifunctional component (4.1) 1s provided with a
special sliding layer. It 1s of course also possible to rotate the
trifunctional component (4.1) by 180°, with the result that
the sealing lip then seals with respect to the nozzle (3).

Changes 1n the head length L 1n the range greater than 20
mm can certainly be realized by way of a metallic trifunc-
tional component (4.1). The trifunctional component (4.1)
can of course also be welded directly to the end of the
housing (1) or else to the start of the nozzle (3). The housing
(1) or the nozzle (3) then also assumes the functions of the
trifunctional component (4), and the parison head then even
comprises or consists only of three parts. However, this has
the considerable disadvantage that rapid and, above all,
inexpensive changing or exchanging of the trifunctional
component (4) 1s no longer possible.

If no great requirements are made of the wear resistance
of the trifunctional component (4), the extrusion tempera-
tures are not too high, and no great length changes are
required, the trifunctional component (4) can also be com-
posed of an elastic material. In order to ensure reliable
sealing by way of an elastic trifunctional component (4.2),
of the flow channel (5) in the seal groove which 1s formed
during pushing of the journal (10) of the nozzle (3) into the
hollowed-out portion of the housing (1), 1t 1s firstly 1impor-
tant that the elastic trifunctional component (4.2) 1s pressed
to a defined length E with a sutlicient pressure onto the walls
of the housing (1) and the nozzle (3). Here, the pressure
should be greater than the melt pressure which prevails 1n
the flow channel. In addition, however, 1t 1s absolutely
necessary that the trifunctional component (4.2) 1s supported
on its rear side by the housing (1), and that it 1s therefore
avoided that the melt pressure pushes the trifunctional
component (4) radially to the outside. Here, the supported
length D should 1deally be greater than the length B which
forms the flow channel surface and which 1s subjected to the
melt pressure as a consequence. In this way, it 1s firstly
ensured that the tlow channel 1s sealed reliably 1n every case.

However, the trifunctional component (4.2) should also
not 1 any case be pushed 1nto the flow channel (8) during
tilting and during displacing of the nozzle (3), since the
edges of the trifunctional component (4.2) would then be
raised up automatically from the edges of the housing (1)
and the nozzle (3) in the flow channel (5) and, as a
consequence, dead spaces would occur 1n the tflow channel
(5). In order to avoid this, the seal groove, in which the
trifunctional component (4.2) 1s clamped between the hous-
ing (1) and the nozzle (3), has the lowest height B, for
example 1n the region which forms the flow channel surface.
In addition, however, the clearance (13) 1s still at least
necessary in the seal groove, which clearance (13) i1s not
filled by the trifunctional component (4.2) 1n the neutral state
of the parison head. If the trifunctional component (4.2) 1s
then compressed further 1n order to change the angle W or
clse the head length L with respect to the neutral state, the
compressed elastic material 1s then pressed to the outside on
account of the seal groove which widens radially to the
outside, where the said elastic matenial fills the existing
clearance partially or completely. Here, the clearance (13) 1s
dimensioned 1n such a way that ideally a small residual
clearance (13) still remains despite the maximum permaitted
tilting angle W or the maximum permitted change in the
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head length L being reached. This ensures that the elastic
trifunctional component (4.2) cannot be pushed into the flow
channel (5).

In this application, the head length L 1s to be understood
to mean the length of the head starting on the side of the
housing (1), where the melt 1s fed 1n, and ending at the end
of the nozzle (3), where the melt leaves the parison head.
The shape of the trifunctional component (4.2) which 1s
shown 1n the exemplary embodiment shown i FIG. 1 1s
only one of many possible shapes according to the invention.
FIGS. 2 to 4 show by way of example further possible design
possibilities for the groove. It 1s important here 1n each case
that the geometric design of the seal groove and that of the
trifunctional component (4.2) avoid 1t being possible for the
trifunctional component (4.2) to be pushed into the flow
channel and there being suilicient clearance (13), 1n which
the elastic material which 1s displaced during tilting or
during displacing can accumulate. It can also be advanta-
geous here 11 the surfaces of the groove walls of the housing
(1) and the nozzle (3) have a defined roughness which
impedes sliding of the trifunctional component (4.2) on the
groove walls.

By way of the very simple parison head according to the
invention, methods can be carried out, for which previously
very complicated head constructions had to be used, in
which 1n each case separate functional units were required in
the heads for changing the angle W and the length L. Thus,
a parison (7), for example, can be discharged from a parison
head according to the invention and, in order to optimize the
wall thickness of the parison (7), the angle W between the
housing (1) and the nozzle (3) and the head length L can be
changed jointly or else only the angle W or only the length
L. can be changed. Here, screws or else actuators (11) can be
used, 1n order to change the cross-sectional area of the flow
channel gap (s) at the end of the nozzle (3) and, as a
consequence, also the thickness (d) of the parison which 1s
discharged from the flow channel gap (s) of the parison head.

In the field of tube or pipe extrusion, the thickness
distribution of the parison (7) which i1s discharged from the
parison head can therefore be measured continuously or at
least at short time intervals during running process at least
at one location by means of sensors, 1n order for it to be
possible to compare the determined actual wall thickness in
a regulator with the setpoint wall thickness which 1s pre-
defined for the respective location, and 1n order to determine
correction values via a regulator, by way of which correction
values the geometry of the flow channel gap (s) 1s changed
by means of automatically actuable actuating means, in
order in this way to reduce the difference between the
desired setpoint value and the measured actual value of the
wall thickness. In this way, the wall thickness tolerance can
be reduced further in comparison with the tolerances which
can be achieved at present, 1t being possible for eccentric
thickness differences and asymmetrical thickness differ-
ences to be corrected by means of dedicated separate regu-
lating circuits or else regulating circuits which are linked to
one another.

In extrusion blow molding, extended process engineering,
options which cannot be realized by way of the previous
prior art for adapting the thickness distribution 1n the pre-
form 1n accordance with the necessities which are predefined
by the part to be manufactured likewise arise by way of the
parison head according to the invention. A maximum num-
ber of setting possibilities 1s achieved here 1f a deformable
nozzle (3) 1s used as nozzle (3) in the parison head, and if
in this way the outlet gap (s) at the end of the nozzle (3) 1s
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additionally changed during a running process by way of a
local adjustment of the nozzle (3) at defined locations over
the circumierence.

The mvention claimed 1s:

1. A parison head for discharging a parison for producing
capillaries, tubes or pipes, comprising:

a sleeve-shaped housing into which a melt 1s fed and
which surrounds a core which 1s clamped fixedly into
the housing such that the housing 1s spaced apart from
the core on all sides;

a sleeve-shaped nozzle which surrounds the core such that
the nozzle 1s spaced apart from the core on all sides;

the housing and the nozzle surrounding the core 1n such
a way that there 1s a closed tlow channel between the
housing and the core and between the nozzle and the
Core;

wherein a circumierential closed flow channel gap 1s
formed by the nozzle and the core at an end of the flow
channel; and

an exchangeable trifunctional component situated
between the housing and the nozzle, wherein the tri-
functional component seals the flow channel between
the housing and the nozzle, and by way of the trifunc-
tional component an angle between the housing and the
nozzle and also a head length can be changed while
retaining flow resistance in a region of the trifunctional
component and while retaining a flow channel which 1s
free from dead spaces, with a result that a cross section
of the tlow channel gap at the end of the flow channel
1s variable in this way,

wherein a wall of the flow channel does not run conically
at an end of the core and at the end of the nozzle, but
at least only at the end of the core or else only at the end
of the nozzle, but rather runs cylindrically 1 a first
approximation, and the nozzle and/or the core has/have
at least one local profiling over a circumierence 1n the
end region of the flow channel, which local profiling
can be pushed out of a region of the tlow channel by
way ol a change in the head length.

2. The parison head as claimed 1n claim 1, wherein, upon

a change 1n relative position between the trifunctional com-
ponent and the housing, tlow resistance of the flow channel
remains unchanged in the region of the trifunctional com-
ponent, and flow channel edges of the trifunctional compo-
nent always remain flush with the housing and the nozzle.

3. The parison head as claimed in claim 1, wherein the
trifunctional component 1s composed of a metal, and an
external diameter of the lip of the trifunctional component 1s
greater 1n the non-mounted state than an internal diameter of
the housing.

4. The parison head as claimed 1n claim 1, wherein the
trifunctional component 1s a temperature-resistant elastomer
component which 1s clamped 1n a positively locking manner
in a groove which 1s formed from the housing and the
nozzle, and a cross-sectional area of the tri-functional com-
ponent 1s enlarged 1n a radial direction to an outside, and the
cross-sectional area of the tri-functional component 1is
greater on a side of the tri-functional component which faces
away from the flow channel than a cross-sectional area of the
temperature-resistant elastomer component, the tempera-
ture-resistant elastomer component being supported against
the rear-side wall of the groove on a side of the temperature
resistant elastomer component which faces away from the
flow channel.
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